UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

LIGNITE DRILLING DURING 1977
IN WESTERN NORTH DAKOTA: ADAMS, BILLINGS, BOWMAN, DUNN,
GOLDEN VALLEY, GRANT, HETTINGER, MERCER, OLIVER, SLOPE, STARK,

AND WILLIAMS COUNTIES

by
U.S. Geological Survey
and
North Dakota Geological Survey

Open-File Report 78-888

1978

This report has not been edited
for conformity with Geological
Survey editorial standards or
'stratigraphic nomenclature.



Introduction and acknowledgments . . . ... ... Cee e e 1
Lithologic and geophysicallogs . vV '. e v v v v e i v i e e 11
ILLUSTRATICNS
Figure 1. Index and locadonmap............ et el 2

2-6. Driil-hole location maps:

2. Area A, WilliamsCounty .. .....c.covi v e e 4
3. Area B,Mercerand OliverCounties . . . . v v v v v v v v v v v v v v v 5

4, Aréa C, Slope, Golden Valley, "
- Bowman, Billings, and AdamsCounties . . . . ... ...... ... ... 6
5. Area E, Billings, Dunn, and StarkCounties . . . . . ... v v v v us 7
6. Area D, Adams, Grant, and Hettinger Countes .. . .. B -
Table — Core analyses . . .......... PN et es.. 10



1978 DRILLING OF LIGNITES
IN WESTERN NORTH DAKOTA: ADAMS, BILLINGS, BOWMAN, DUNN, GRANT,
GOLDEN VALLEY, HETTINGER, MERCER, OLIVER, SLOPE,

STARK, AND WILLIAMS COUNTIES
by

U.S. Geological Survey and
North Dakota Geological Survey
Introduction and Acknowledgments

A drilling program was conducted in western North Dakota by the North
Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-440 from the
U.S. Geological Survey. The drilling was done as part of the U.S. Geolog-
local Survey's program to evaluate and classify mineral lands in the public
domain. The purpose of the program was to gather data on the thickness,
quality, extent, and recoverability of lignite beds and the lithologic
characteristics of the coal-bearing unit, the Fort Union Formation (Paleo-
cene), in western North Dakota.

This preliminary report includes geophysical logs, descriptioms of
samples, lists of ligni;e beds, and locations of the testholes. The lists
of lignite beds include most of the beds more than 2 feet thick ana were
generally made from the density logs, but where there were depth discrep-
ancies between the gamma and density logs, sample depths were consulted to
decide which log to use.

Testholes were drilled in five general areas between June 25, 1977,
and October 20, 1977, with the first hole in Williams County (Area A)
and the last hole in Billings County (Area E). For convenience of refer-

ence, the areas are designated A through E, with the general locations



*safjuno) yieils pue ‘uung ‘s3urrTIE () .
‘sayjuno) 128uy3laf pue ‘juein ‘swepy (q) ‘sariuno) swepy pue ‘s3uUITTFg ‘uewmog ‘Ad7TeA uapyon ‘adoys (9) .
‘8913N0) I19AFTQ pue 12919 (g) ‘AIuno) swerlTTM (V) :43TATIoe Bupirrap jo eaie 3upmoys dem xapuj---7 2andyg

1N

v LA ¥
) .
- - - - Il.hl
- — [T
e .;._o..v.\ U

1 .
G :

. mdns. e em— - v cm—— o. -

(TS e e e
. \ ...W....!l e @.. .ll...M\\!\. (Isr tc.ull.l.u...aﬂc._ th).
\:.JUL(«m . W\ sitea —~ . o w g~ : V. a v

st AR LT _Q S \\c. - i
ufuy q O°¢ N o v, - "~ A
s i ‘ . ~, .—\ RIS " -

7 2 ] | foe- .. q .S a same S

‘. a. L1 : A w2V, LI
LR 1 . f7isNoNwa . 3, 1w S N
b v O oy A
! [ (15 ’m ? . -, —.n D

[4 'h NY¥oO01 -

’

- oo

.‘ ) XS
K 1] ——— -l <
:)..o.QZmU _ ' \~ m = ._ O p—. -, m
s o l;—- il 2 ! -, a...:)) . T !
RS, - e i Sl T T N Lt - — - = gr——,— -
T R NV N PRV N
4 t 13 oo -w ﬂéol\u\ml. F /-.. 4 ......... by
e - | us ! wouvpsia .,....,s._\n...m., V> )
| san ot o| M, N S /_ .
v o ; o2 Y .3 . ; -
: .:.u?_nni ° s l»...M\.m nadai L..._.MV:_ .u.l.“_.‘&t.‘.... @.. ,.-”..|c srmettaeme el 0 e ( A .
) T »b.:.i.v..— e )T LY ﬁ..v\ s : ! . QT oty
Rl Tl T e ] . AR
../. ) _ ) . ’ _ 0 & 4 3 ° 0 \ .;lv.n.u m T .
- L % ¢ Qi 1Al xao_ = |
AT TR At § Y T R Wob N G
l /Y - ‘ r/-..—..l..ud.l.;l-“!.. IR e .Qs...?vw?) ..hl. .m..—
.?S:_.r . Vo3 eI y g | Ty
e : ..;.o 5o 1S3 M e | >
IR YT 3133is < . o 8 2 .
" /,. S 1. \ ot | H m—
m * .\w.c.....‘ w.z I.L 1 s = v . i
< . 4 U NV
S R
L %Y ..ll' —— o s ! y ° L) D
/9 A - S D g Al - l;.Jucll.
A g bt e W — ...\lJ\. — I .. © I
.:./, 4 0ED Pl osa E : o ' N -
SUIOS- OnvaD | T L DS e DR SRR ,_f.i 5 T8 ISR N R | |
- ) P e ) ::»._)a%.ac...z . — ' N .
/- Lol o "IN & A LI,
S | N Y i AT E L SR -
.l».,.w..\k\..l...uu; .J.-M...‘ Nﬂn ans 9 o ° aL. S iAuNAH oW ‘F
s a \ @umi.\z.:_ o g1 | \
. “h L f a..\l. 8 ——l DL, ~ \\uc».ﬂb&
M5 M, , e e e LA M) ¢
. ..r....v?d - N ' a _ e S ". L] cm a? ol
o 0~ ’.ll.ﬁ._||.w..|.l|..|.* . Cpue) aﬂl..l.- Ll-,.l._.l. Nr ,
\ ' o 6 . - LIRS
. . LAY . - W
b - . _;cuz.soa_...... o " 1T r R
- JLAIL] ~ N | [ .
vieawad ¢ AV AV D PO ITERET N N, 3 8N
.. w..U ' .L 313 . 4 *W . : YA giog v
N . ) . | ¢ o } / .
r S »—..h.i S ] v ooy . ] ¢ vl i
Yo s el e e
- -3 €6 001



shown on figure 1. Testhole locations are shown on the area maps (figs. 2-
6) and specific locations are on the log headings using the system of

land survey in use by the U.S. Bureau of Land Managément. The distances
from section lines are approximate distances. Elevations are also
approximitions taken from the topographic quadranglé sheets or, where
topographic coverage was lacking, from altimeter surveys.

The‘total number of testholes and the area in which they were drilled
are as follows: Area A, Williams County, 12 holes; Area 3, Mercer and
Oliver Counties, 74 hcles; Area C, which extends from the Golva area of
Golden Valley County to the Scranton area of Bowman County; 89 holes; Area
D, Grant and Hettinger Counties, 54 holes; and Area E, southern Dunn
County to Stark County, 6 holes. Total drilling was 62,562 ft plus core.

Nine core holes were drilled during the 1977 drilling prcgraﬁ. The
procedure was to move a few feet from a testhole and-core the interval
or intervals.indicated on the log of the adjaceat hole (e.g. PlA, PlAC).
In thérMercer and Oliver area core holes were PlAC, P3AC, P6AC, PlGC, and
P3GC. 1In the Grant and Hettinger area core holes were H16C, H30C, H33C,
and H43C. The core was split and one-half was sent for analyses to the
U.S. Geological Survey, Lakewood, Colo. The remainder of the core is in
the NDGS storage facilities in Grand Forks, North Dakota. Analyses are
shown on page 10 of thislreport.

Fieldwork was carried out by the following NDGS personnel: Clarence G.
Carlson, Randéll Reichert, Michael Camara, Richard Scattolini, and David
Lechner. U.S. Geological Survey personnel included Hal Owen, Robert
Lewis, and Susan Cook. Coordination and techﬁical guidance were provided

by Clarence G. Carlson (NDGS) and Elmer M. Schell, U.S. Geological Survey.
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A forward rotary drill was used with water as the drilling fluid, and
continuous 5-ft (l.5-m) samples were collected except where circulation
was difficult to maintain. In that case an air-mist drilling medium was
used and no samples were collected. Samples were logged by the geologist
in the field and then bagged and placed in the storage facilities of the
NDGS, Grand Forks, North Dakota. A driller's log for each testhole was
obtained and these logs are on open file at the NDGS Grand Forks office.

The logging procedure was to run the gamma-ray, self-potential (SP),
and resistivity probes, followed by the density probe, unless there were
problems with the logging devices. A backup probe with the 4 channels on
one device was used during periods when the separate probes needed re-
pairs. The log printouts were photographically reduced and both the orig-
inals and negatives are on open file at the NDGS office in Grand Forks.

Testholes were given letter and number designations prior to the
drilling season. A few sites were later deleted, but to avoid the con-
fusion of renumbering subsequent holes the original designations were
retained. This results in a few missing numbers (e.g. W-5, H-4, etc.);

in these cases no hole was drilled.
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Table — Core analyses on an as-received basis from U.S. Bureau of Mines laboratory.

ULTIMATE

PROXIMATE
ANALYSIS ANALYSIS
z :
= &3] : 23] =z )
-4 = QO =
2 |Ex A % Zo g ‘_—f 8 é 8 Z :
5 |<H|83 Eog R | & S lo~|8,
o |os|%%| 5 |S5E(3 |5 | % |E &2 (g8
UBMNo. | = |SE|ES | £ |ESE|2 |E| S |2 |88 (=3
D 194029 33.1 29.2 306 7.1 6965 .6 6.7 419 .7 43.0 183
D 194030 344 28.1 30.0 7.5 6803 .6 6.6 40.9 .6 43.7 21.6
D 194031 30.8 28.2 294 11.6 6647 9 6.2 398 .6 40.8 14.6
D 194032 35.7 26.2 292 89 6495 14 6.6 396 .6 428 218
D 194033 35.7 27.7 30.7 59 6840 1.1 6.8 41.0 .6 447 189
D 194034 29.8 20.5 19.0 30.7 4398 .6 53 269 .5 359 194
D 194035 33.6 29.3 30.1 7.0 6990 .6 6.7 416 .7 43.5 18.0
D 194036 33.3. 29.3 31.9 5.5 7093 4 67 429 7 43, 19.8
D 194037 29.3 22.0 18.0 30.7 4486 1.3 53 26.7 .4 356 17.7
D 194038 34.3 26.3 30.1 9.3 6731 1.1 6.5 403 .5 424 19.2
D 194039 36.8 24.7 20.1 18.4 4880 1.2 6.3 30.1 .6 434 184
D 194040 41.4 255 262 6.9 6163 1.1 7.2 36.6 .6 47.7 29.7
D 194041 29.5 26.7 247 19.1 5848 24 58 350 .5 37.2 141
D 194042 355 27.0 240 13,5 6042 1.0 6.6 360 .6 423 217
D 194043 354 27.6 28,5 8.5 6742 1.5 6.7 399 1.0 425 19.9
Sample No.  Well No. Depth Sample No.  Well No. Depth
D 194029 P-3GC 103-107.3 D 194037 P-6AC 78- 81.3
D 194030 P-3GC 168-178 D 194038 P-3AC 110-119
D 194031 P-3GC 198-204.3 D 194039 H-33C 43- 50.6
D 194032 P-1AC 133-142 D 194040 H-33C 56- 66
D 194033 P-1AC 142-149 D 194041 H-30C 61- 71
D 194034 P-1GC 45- 50.2 D 194042 H-16C 65- 72
D 194035 P-1GC 77- 83.2 D 194043 H-43C 48- 58.2
D 194036 P-1GC 133-139
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Hole No:

Surface ownership: _—
Lignite beds: _90-94; 101-110; 157-160; 414-424; 468-474 fr _ _

Remarks:

NORTH DAKOTA GEOLOGICAL SURVEY

W

. —Map: _Ray 1 SE_
Elev.: 2,205 ft __ Location: T. ,15.6; ,R. 96 \'\s Sce. 18, Tract:
Measured: _600 ft__ #?E 60 ft gvli

Hole size: _4 %in. . _ Air [_]

~ Date: 6-30-77  State:

ddda

Lithology

Recorded by:

Randall Reichert

Y
Geologist N8

ND

Water X]
. Coal ownership:

.. County: Williams
Drilled depth: 500 fe
Cored: Yes | ]

No {X]

cophysical logs
recorded by:

Lechner

Lithology

Gamma
T.C..2_ Range 100 cps_
Recording speed 20 ft/min
Logged depth _500 fr_

Density
T.C. 2. Range 100 cps
Recording specd 20ft/ min
Logged depch _500 ft

- 0-10

~ 10- 11
11- 20
- 20- 51

- 51- 57
57- 63
— 63- 175

-~ 75- 80

- 80- 83
83- 88
88-100

- 100-110

—110-133

o—

—133-134
134-141
~ 141-142
_ 142-157
157-160
—~ 160-162
162-136

— 186-200

- 200-218
— 218-236

— 236-260

- 260-204

— 284-300

— 300-306
306-307
307-318

— 318-333

-~ 333-341
= 341-347

347-349
3490.287%

Sand, yellowish-gray, pebbly, limey

Clay, white, limey
Till, yellow, pebbly, limey
Claystone, yellow, silty

Siltstone, greenish-gray, sandy
Claystone, greenish-gray, silty
Claystone, gray

No samples

Claystone, gray
Lignite, black
Claystone, gray
Lignite, black

Claystone, gray, silty

Lignite, black

Claystone, gray, silty

Lignite, black

Siltstone, green, sandy
Lignite, black

Claystone, gray, silty
Siltstone, green, sandy, clayey

Claystone, gray, silty

Siltstone, green, clayey

Siltstone, green, sandy

Siltstone, green, clayey

Claystone, light-green, siity

Siltstone, light-green, sandy, limey

Claystonc, light-green, siity, limey
Lignite, black

Siltstonc, gray, clayey, limey
Claystone, gray, siity. limey

Lignite, black
Siltstonc, pray, clayey

Claystong, gray, silty
Fienite hivck

11
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Hole number—continucad

W-1

. 405418
- 418459

- 459467
- 467470
- 470-500

Lithology

et et o ————— o e ——— — " ¢ o & o~ > it

Lignite, black

Claystone, gray, silty, limey

Lignite, black
Claystone, gray, silty, limey

No samoles

Gamma Density
T.C._2 _Range.100c¢cps | T.C._2__Range 100 cps
Recording speed 20__ft/min | Recording speed 20 ft/min
500

fr Logged depth _500fr

Logged deptch

Depth

Fcet
Mcters

- -

—

L. —180
600

~ 700

- —220

750




Hole number w-1

Sp Resistivity

Sens. setting 30 MV_ Sens. scteing - 50__

{

i Recording speed 20 ft/min Recording speedl(lft/min
| Logged depth 500 f Logged depth _.500ft ___
IF_A_—’——'—' - m———— e m————fas - Tt et emme e ee

4 Ll IR TR
_ _— o ez

'

L

L

) N NS RV VY PO TSUOUN DU N S |

e s oo} o e

) UV U Y S U N DU QR IO B O

Y U T
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Hole number—continued

Ww-1

Se
Scns. setting __20MV____

Recording speed 20_ft/ minRecording speed 20ft/ min
Logged depth 500 ft -_nLLoggcd depth 300 ft

Resistivity
iSens. setting 30

-

I S I |

111

1Y T O T N S

i1

S N S W |

14

— e dme . - b m - cwma— - - — e e - - —————
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NORTH DAKOTA GFOLOGICAL SURVFEY

Hole No: __W-2__ M'Lp Ray_ 1 SE_ ~Date: 6-28-77 State: ND  County: Williams

Elev.: 2,255 ft __ L ocanon T. 156 ‘s R. 973 \\ Sce. 14 | Tract: abba Drilled depeh: 500 ft _
Mecasured: 63 ft___ RO 2,112 fr '&WL‘; Hole size: 4 %in, __ Air L] Water X]  Cored: Yes [ ] No [X]

Surface ownershlp e . Coal ownership: e

Remarks: .. - R

Lithology . : Ye C cophysm’ll logs
Recorded by: Randall Reichert Geologist 88 recorded by: . Lechner .

Gamma Density
T.C..2 . Range 100 cps | T.C.-2 .. Range 100 cps. Depth
Rccordmg speed 20 ft/inin Recording speed 20. ft/min z
Logged depth _487 ft _ _| Logged depth _489 ft_ ug_, ‘23

Lithology

— 0- 8 Sand, yellow, medium.grained to course<grained,
silty, limey
=~ 8 52 Till, yellow, pebbly, limey, sandy

- 52- 75 Till, yellowish-gray, pebbly, sandy

"~ 75- 83 Till, yellowish-gray, pebbly, silty

— 83- 92 Till, yellowish-gray, sandy

~ 92-120 Sand, yellowish-gray, medium-grained to
coarse-grained

—~120-129 Gravel, yellow, fine grained to coarse-grained
129-134 Till, yellowish-gray, pebbly

= 134-135 Lignite, black

. 135-154 Till, yellowish-green, pebbly

— 154-159 Lignite, black
_ 159-172 Siltstone, olive, claycy

- $172-176 Sandstone, white, limey

__176-181 Siltstone, olive, sandy
181-193 Cluystone, green, silty

=~ 193-212 Siltstone, green, sandy

= 212-232 Lignite, black

- ==232-300 ) Siltstone, greenish-gray, sandy

=- 300-306 Siltstone, brownish-gray, sandy

__306-314 Siitstone, gray-green, sandy
314-320 Lignite, black

-= 320-395 (laystonc, olive, silty

A A b ; e

15



Hole number—continued

w-2

Lichology

Gamma

T.C.—2_ Range 100 ¢cps
Recording speed 20_ft/min

Density

T.C._2__Range 10Q cps
Recording speed 20 £t/inin

Loggcd depth _489 fr_

Logged depth 487 ft

395-396 Lignite, bluck
396472 Siltstone, gray, clayey

T 472475 Lignite, black

475-500 Silistone, gray, clayey

i gyoLl

‘t__ [ e —— _

450

16

=650
’_6—200

~- 700

T

-220

750




Hole number Ww-2

Resistivity Depth |
Sens. setting—30MV___ Sens, scrting ~. 90 -

Recording speed 20 ft/minRecording speed 20 ft/min
Logged depth 487 ft__ Logged depth 487t __

o e st S A o -

L.

N S BN I

1
o
s)

nN

Q

O
[¢2]
Q

J O 1 e A A ) A N AR S B
@
O

17



Hole number—continued

1

L

|

S DU SN IS Y S U O O

g

N N SO U I U U TN O N IS Y O U |

W-2
SP i Resistivity
Sens. setting . S0MV___ Sens. seccing___ 30
‘Recording speed . 20 ft/ minRecording speed20ft/ min
Logged depth . 487 i _ |Logged depth 487 ft
%
|
!
!
|
z
|
i

18

:-700

- —220.
L i
L ;
| |
=756



NORTH DAKOTA GFOLOGICAL SURVEY

Hole No: . W-3 _ ____Map: Red ,MNike Hill . Date: 6-28-77 State: ND . County: Williams
Elev.: 2,145 ft Lrggitioni T.155%, R.96 W, Scc. 29 ,Tract: beba  Drilled depth: 340 fe

; KBIX ) : - .
Mecasured: 1,570___¥3K, . 530 . FWL, Holc size: _4%in. __ Air (] waterX  Cored: Yes [T No (X
Surface ownership:
Lignite beds: _303-316

A Coal ownership:

Remarks: _ O
Lithology Geophysical | o
. ) p IYSICR ogs -
Recorded by: Randall Reichert Geologist »x  recorded by: 5 _Lechner .
Gamuima Density

T.C..2._ Range 100 cps  |T.C. 2.. Range 100 cps Depth
Recording speed 20. ft/min Recording speed 20_ft/ min &
Logged depth __337_ft __| Logged depth _336ft 13

e

Lithology

— 0- 21 Sandstone, yellow, medium-grained to
coarse-grained

—~ 2]- 25 Sandstone, yellowish-gray, fine.grained to
medium-grained, pebbly
25- 30 Suandstone, yellow, medium.grained to coarse-
- grained
30- 38 Sandstone, ycllow, medium-grained to coarse-
grained, pebbly
38- 53 Siltstone, olive, sandy, clayey
§3- 68 Sandstone, yellow, fine-grained to coarsc-grained
— 68- 73 Lignite, bluck
73- 75 Siltstone, olive, clayey, limey
= 75- 85 Claystone, olive, silty, limey
— 85- 88 Sandstone, green, fine.grained, silty
88- 90 Lignite, black
90-100 Claystone, olivegreen, silty, limey
— 100-105 Claystone, ofive-green, silty
105-110 Claystone, olive-greea, silty, sandy, limey
T 110-115 Claystone, green, silty
— 115-120 No samples
120-139 Claystone, grayish-green, silty, limey
= 139-147 Sundstone, grayish-green, silty, limey
147-150 Saudstone, brownish-gray, limey
~ 150-153 Sandstone, gray, silty, limey
— 153-154 Lignite, black .
154-156 Sandstone, brownish-ray, silty, limey, fine-
- grained
© 156-166 Siltstone, olive-gray, sandy, limey
166-167 Lignite, black
— 167-173 Claystone, olive-gray, limey
173-189 Sandstone, olive-green, limey
= 189-196 Siltstone, olive-green, sandy, limey
196-198 Shale, brown, limey
198-202 Sandstone, olive-green, limey, silty
~ 202-213 Siltstone, olive-green, limey
213-220 Sandstone, olive-green, fine-grained
— 220-237 Siltstone, olive-green limey :
— 237-241 Lignite, black
241-262 Siltstone, olive-green, limey

262-267 Suandstonc, olive-green, finc.grained, silty, lincy
— 267-309 Siltstone, olive-green, limey, clayey

309-316 Lignite. black

316-335 Siltstone, olive-green, limey

335-34G  Siltstone, brownish-gray, limey
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Hole No:_._ . W-4_______ Map: __Ray_lS . __ . Dare: _Q_"élZ_. State:

Clev.: ..2,150 fc__ Location: T. l::.is R.96_ 3’3 Sec. _.7__, Tract:.
Measured: _20 fr__ Hole size: ___4 % in._ Air [J

Lignite beds: 90-93: 336-349; 375-386; 424428

Remarks:

633 % FWL.

ND___County:__
cced __ Drilled depth:
Water (X]

Williams
_460fc . _

Cored: Yes [J No K]

Lithology ) Geophysical logs
Recorded by: —Michael Camara —_ Geologist ¥¥  recorded by: ._____Lechner  _ ___
’ Gamma Density
. T.C._2_Range 100¢ps |T.C. 2_ Range 100 cps [Depth
Lithology ) ge < T ps
1thology Recording speed 20ft/min Recording speed 20 ﬁ'/ min 2
- O
Logged depth 460 ft___ | Logged depth __460 ft 9 23
——12
- 0-2 5 Sand, dark-yellowish-brown, fine.grained, silty,
: lignitic
— 5. 17 Sand, brown, fine-grained, silty, lignitic
17- 34 Sand, brown, medium.grained

— 34-58

~ 5875

- 75- 83
- 83-'90

- 90-.93
93- 94
= 94-103
— 103-104
104-105
= 105-118
118-120
120-133
- 133-158

- 158-172

- 172-182
- 132-193

- 193-194
194-213

- 213-215
215-214§
218-222

— 222224
224.225
- 225231
— 231-234
234-235
= 235-241
241244
234-248
- 235-250
250-263
263-265
— 263-273
273275
273300
—_ 302303
303-306
== 306-313
313315
315-323
- 323330
3)\’- \7
== 337-357

Gravel, orangishi-brown, very smali to small
pebbles

Siltstone, olive-brown, clayey limey

Claystone, light-gray, silty
Siltstone, light-gray, clayey

Lignite

Claystone, livhterzen

Siltstonse, gray, clayey, limey
Lignite

Claystonc, green

Siltstone, olive-gray, clayey, liiney
Lignite

Siltstone, light-eray

Claystone, light-gray, limey, silty

Siltstous, light-gray, clayey, limey

Siltstone, olive
Claystone, light-gray, liiney

Sandstone, light-gray, very fine grained, silty
Siltstone, gray, limey

Sundstone, light-gray, silty

Lignite

Claystone, light-gray

Siltstone, light-gray

Sandstone, light-gray, very fine grained, silty
Siltstone, dark-gray

Sundstone. light-gray, very fine grained, silty
Siltstone, light-gray

Sundstone, light<sray, very tine grained, silty
Siltstone, light-gray

Claystone, dark-gray

Lipnite

Sittstone, olive-gray

{ ignite

Claystone, light-gray

Lignite

Ssitstone, Bizhi-gray, clavey

Clay\tone, olivewray, clayey

Lignite

GJ\S!L)(1-, cray

Lignite

Claystone, olive-gray

Liznite

Siltstoue, light-gray, clayey

Lienite

21




Hole number—continued

w4
Gamma Density Depth
Lichol T.C.2__ Range 100.cps T.C._2__ Range 100 cps v
ithology Recording speed 20_ft/min | Recording speed20 {t/min| & 2
(3]
Logged depth 460 fr | Logged depth__460 f; =
_ T - T &S LT I T =TS
363-370 Lignite . .
370-379 Claystone, light-green
379393 Lignite
393-395 Claystone, oliveyray [ —120
395-3110 Lignite . ) —=
410-413 Claystone, very dark-oliveuray _ } too 400
113435 Lignite —ee e em
S e 5 )
- . . c"‘>
4354437 Silistone, light<ray TN
437445 Lignite =
+$35-~460  Siltstune, light-olive-aray T LT e #70 =
i e R =450
o -140
Y wae b ol I
Tl D e T E s 003
500
=
- =180
-550
L —180
~600
-850
=200
L
~7C0
! - =220
l -
l - 750
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Sens. setting SOMV___
Recording speed 20 ft/min
Logged depth _460ft

Sens. setting .
Recording speed 20 ft/min
'Loggcd dcpth
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Resistivity
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Hole number—continued
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:_ _ W-6_  _ Map:_ ChaIASOII..NW . Date: 6-30-77 State: ND County: Williams
Elev.:.. 2,065 ft  _ Location: T. 1555, R..95 W, Scc. 32, Tract: bdbb  Drilled depeh: 220 fe
Mecasurcd: 1,370 ft %& 1,400 ff?n\ﬁ Hole size: __4%in. _ Air [[J  Water [X]  Cored: Yes [] No [X

Surface ownership: S - - Coal ownership: . o
Lignite beds: _140-148; 157-163; 184-189;201-204 _ ..
Remarks: o e
Lithology ) ' Czophysical logs
Recordad by: Randall Reichert Geologist ¥ recorded by: Lechner

Gamma Density

T.C..2._.Rangc 100 cps |T.C. 2. Range 100 cps Depth
Recording speed 20 ft/inin Recording speed ZQ&/min :

Lithology v
Logged depth 220 ft _ | Logged depth _220ft § ;‘:

- 0- 2 Silt, olive, clayey, sandy

2- 8 Gravel, yellowish-gray, fine grained to coarse-
yrained, sandy
— 8- 48 Till, yellowish-gray, pebbly

= 48- 70 Till, gray, pebbly

= 70- 80 Claystone, gray

= 80- 83 Lignite, black
- 83-108 Siltstone, gray, sandy

= 108-110 Siltstone, yellow, sandy
= 110-120 Siltstone, gray, sandy
= 120-137 Siltstone, gray, clayey
"™ 137-148 Lignite, black

-~ 148-156 Claystone, olive, silty

~ 156-157 Lignite, black

_ 157-160 Claystone olive, silty
160-163 Lignite, black

— 163-183 Claystone, gray, silty

~ 183-190 Lignite, black

190-212 Claystone, gray, silty

~ 212-216 Lignite, black
— 216-220 Claystone, olive, silty

- é/ R ;:;. ;3_..% /ouﬂ/,_rc o1 It

[

_ - 250

- ~ -80
- -

- 300

- | —i00
- L350
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:.. .W-7 Map: _. No TOPO

D

ate: 6-27-77 State: ND

Elev.:io.. —_ _ Location: T. 154%, R. 100w Sce. 35 |, Tract: aaaa  Dril

Measured: 78 ft___ ,Pg%ﬁ 33 fc gV’i. Holc size:

Surface ownership:

4 % in.

Lignite beds: 28-31; 104-106; 110-114; 195-204; 234-236; 252-254. _

Remarks:

Lithology )
Recorded by: Michael Camara

_Air L] Water [X]

County: Williams
lc(‘ dt‘p(h: 320 ft

Cored: Yes [ ]

Coalownership:

No [ ¥

Geophysical logs

. Y
Geologist 3 recorded b

y: — . Lechner  __

Lithology

Gamma

T.C..2_ Range 100 cps_|T.C.

Rccordmg speed 20f¢/inin
Logged depth 320 fr .

Density

2 Range 100 cps
Recording speed 20.“/ min
Logged depth _318 fe_

- 0- 4 Sand. ycllowish-brown, pebbly, lignitic
4- 11 Sand, brown, medium-grained to fine-grained,
pebbly, lignitic
— 11- 16 Sand, brown, fine-grained, silty, lignitic
16- 25 Claystone, very light gray, slightly calcareous
= 25- 30 Siltstone, yellowish-brown, clayey
30- 33 Lignite
33- 35 Claystone, light-gray, silty, limey
-~ 35- 37 Lignite
37- 43 Claystone, vrory light green, limey
—~ 43- 45 Lignite
45- 48 Claystone, very light green, limey
= 48- 51 Lignite
— 51- 53 Claystone, dark-brown
53- 55 Claystone, light-gray
— 5§5- 64 Siltstone, olive-green, sandy
— 64- 68 Silistone, light-olive-brown, sandy
68- 70 Claystone, olive-brown, silty, limey
= 70- 72 Lignite
— 72- 80 Siltstone, olive-brown
80- 84 Ciaystoue, light-gray
- 84- 93 Lignite, black and brown
93- 95 Siltstone, lizht-gray, limey
95-100 Lignite; poor sample
— 100-110 Claystone, dark-olive-green, silty
110-120 Lignite; poor sample
= 120-125 Lignite
125-131 Claystone, light-olive-gray, silty
131-145 No samples
— 145-160 Claystone, light-gray, limey
160-168 Siltstone, gray, limey, clayey
~ 168-191 Sandstone, gray, limey, silty
- 191-198 Siltstone, gray, limey
198-203 Lignite
- 203-205 Sandstone, gray, silty, limey
205-207 Siltstone, gray, clayey
207-215 Claystone, olive-gray, clayey
— 215-220 Siltstone, olive, sandy, limey
220-222 Siltstone, olive-brown, clayey
= 222-232 Siltstone, olive-gray, clayey, limey
. 232-236 Sandstone, olive-gray, silty, limey
236-238 Lignite
- 238-240 Claystone, olive
240-252 Sandstone, olive, silty, limey
252-253 Siltstone, olive-brown
— 253-257 Lignite
257-267 Siltstone, olive-brown, clayey
= 267-275 Claystoue, olive-brown, sitly
— 275-278 Claystone, olive-grecn
278-282 Sandstonc, olive-gray, silty, limey
==~ 282-290 Siltstone, olive-gray
290-297 Siltstone, olive-brown
297-300 Sandstone, gray
—~ 300-302 Siltstone, olivegray
302-304 Shale, calcareous, tight
= 304-315 Silistene, olive-gray, limey
—~ 315-320 Clavstone, olive-grav
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Hole No:___W-8 _ __Map: __ ‘}.' 3NW ___ __Date:_6-26-77 State: _ND___County:_ Williams_. ...___

Elev.:-.2,240 ft___ Location: T. 154 ’S R.100%, Scc. .13, Tract: dded __ Drilled depth: __380fc _ _ _ _

Measured: _93 ft f‘;f _Z9Q£Lm. Hole size: __4%in. _ Air L] Water & Cored: Yes [] No K]

Lignite beds: .36:3%: 65:69; 71-78; 96-99; 116-119; 220-224; 233-238; 317-327; 355-363

Remarks:

Lithology vea Geophysical Im;
Recorded by:. _Randall Reichert_ e ._.___Cy'cologist.‘:x;;»s recorded by: _Lechner

Gamma Density
T.C._2_ Range 100 cps _|T.C. -2 Range 100 cps [Depth
Recording speed 20 ftimin | Recording speed20. £t/ min

Lithology »
Logged depth380ft | Logged depth __380 fc 8 g
m

~  0- 13 Till, yellowish-brown, pebbly

- 13- 18 Siitstone, gray, clayey
18- 21 Lignite, black
— 21- 32 Claystone, yellowish-gray, silty, sandy
-~ 32- 37 Chystone, gray
37- 40 Lignite, black
= 40- 63 Claystone, gray, silty

— 63- 68 Lignite, black

68- 70 Claystune, gray, silty
— 170- 77 Lignite, black
77- 96 Claystone, gray, silty

- 96-100 Lignite, black
— 100-114 Claystone, gray, silty
— 114-120 Lignite, black
= 120-146 Claystone, gray, silty

-~ 146-147 Lignite, black
147-173 Siltstone, dark-gray, clayey

— 173-175 Lignite, black

175-182 Siltstone, dark-gray, clayey
182-187 Claystone, dark-grayish-brown
— 187-212 Claystoue, gray, silty

= 212-218 Lignite, black

_ 218-220 Claystone, dark-gray, silty
220-222 Lignite, black

— 222-233 C(Claystone, dark-gray, silty

233-240 Lignite, black

240-274 Cluystone, dark-gray, silty

= 274-295 Siltstone, dark-gray, clayey

- 295-300 No samples
= 300-312 Siltstone, dark4ray, claycy

= 312-318 Ligrite, bluck
318-320 Siltstone, gray, clayey
320-325 Lignite, black

— 315-353 Claystone, gray, silty

= 353-355 Lignite, Llack
355-358 Claystone, gray, silty
358-360 Lignite, black




Hole number—continued
W-8

- ————

Gamma - Density Depth
T.C.—2__Range _100c¢cps | T.C._2 _Range _100 cps
Recording speed 20_ft/min Recording speed 20ft/min
Logged depth___380fr | Logged depth 380 fr

Lithology

Fect
Mecters

——— i - — -————

360-380 Claystonz, gray, silty
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Hole number

w-8

SP
Sens. setting  SOMV

Recording speed 20 ft/min
Logged depth 380 ft
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Recording speed 20 ft/min
Logged depth 380 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:____W-9 Map:

Ray 35W

_Date: __6-26-77 State:

ND___County:__ Williams

J.lZQfL_Locatzon T. 15.3.8 R.99 ¥, Sec. 18, Tract: _ccce __ Drilled depth: _300fc  _  _

Mcasured'._lls_ﬁt_ FSL, .BD_L% Hole size: ___43%in.
Lignite beds: —104-109; 170-180; 245:247 _

Air D Water @

Cored: Yes [ No

Remarks: . ‘ _
Lithology ) Geophysical logs
Recorded by: Randall Reichert Geologist ¥ rccorded by: .____Lechner
? Gamma Density
Lichal | T.C._2_ Range 100.cps_|T.C. 2 Range 100 .cps Depth
ithology Recording speed 20f/min | Recording speed 20ft/min _ &
Logged depth 300 ft | Logged depth _300 ft E ‘2:3

- 0- 10 Qaystone, olive, silty
- 10- 22 Qaystone, olive, silty

— 22- 25 Claystone, brownish-gray, silty
25- 27 Lignite, black
~ 27- 30 Claystone, light-gray
- 30- 34 Claystone, dark-gray, silty
34- 35 Claystone, brownish-gray, silty
- 35- 36 Lignite, dark-brown
36- 50 Siltstone, gray, clayey
= 50- 54 Claystone, white
_  54- 61 Claystone, green, silty
61- 68 Claystone, gray, silty
= 68- 70 Claystone, brownish-gray
— 70- 85 Siltstone, green, clayey
85- 97 Shale, white
— 97- 98 Siltstone, green, clayey
98-105 Lignite, black
105-107 Claystone, brownish-gray, silty
=~ 107-122 Claystone, grayish-green, silty
122-123 Lignite, black
~ 123-173 Claystone, grayish-green, siity

— 173-181 Lignite, black
— 181-193 Claystone, grayish-green, siity

= 193-194 Shale, white
- 194-200 CQlaystone, grayish-green, silty

200-215 Sandstone, green, fine grained, silty, clayey

— 215-240 Siltstone, green, sandy

— 240-245 Siltstone, brownish-green, sandy
245-250 Siltstone, green, sandy
250-254 Lignite, black
- 254-262 Siltstone, green

262-265 Lignite, black
= 265-287 Siltstone, green, sandy

— 287-291 Shale, greenish-white
= 291-300 _Siltstone, green, clayey

TP 83 AFA——
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Hole number w-9

k
SP Resistivity Depth

Sens. setting— 20 MV___ISens. setting = 90 o

Recording speed 20_ fr/ minLRecording speed.Zfo/min v 8
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Hole No: _. . W-10 M;\P Ch:n'lson NW  _Date: 7-1-77 Stawe: ND County: Williams
Elev.: -2, 275 fr __ Location: T. 154 K R. 95. \\' See. 9 ,Tract: ccce Drilled dc‘pth: 400 ft
Mecasured: 310 fo ﬁﬁ 60 fr_ Fw?.. Hole size: __4%in. __ Air |3 Water X Cored: Yes [} No IX]

Surface ownership: Coal ownership:
Lignite beds: 52-63; 105-108; 134 137 176 179 303 309 3'79 337 360-366 _

Remagks: oo o . s . e e

Licholo - Geophysical logs

Record;gc)i, by: Randall Reichert Geologist ¥ recorded by: ° _Lechner -
Gamma Density

T.C.._2. Range 100.cps_iT.C. 2. Rangc. 100 ¢ps. {Pepch
Rc‘.ordmg spccd 20 {¢/imin | | Recording speed 20 ft/min z

Logged depth 374 ft __| Logged depth __367 fr __

Lithology

— 0- 10 Sand, ycliow, clayey, silty
— 10- 36 Tiil, yellow, pebbly

— 36- 37 Lignite, black
37- 50 Claystone, olive, silty

~ 50- 61 Lignite, black

~ 61-102 Clay.tone, gray, silty

— 102-105 Lignite. black
105-133 Claystone, gray, silty

— 133-136 Lignite, black
136-145 Claystone, gray, silty
145-155 Claystone, green, silty

— 155-162 Claystone, gray, silty

= 163-165 Siltstone, gray, clayey

165-173 Claystone, gray, silty

173-174 Ligniic, black

- 174-188 Claystone, green, silty
188-193 Siltstone, green, clayey, sandy

= 193-202 Claystone, green, silty

.~ 202-204 Siltsione, green, clayey, sandy
204-218 Claystone, gray, silty

— 218-237 Claystoae, green, silty

— 237-245 Claystone, green, silty, liney

= 245-253 Claystone, gray, silty

= 253-300 Claystone, green, silty

= 300-307 Lignite, black
307-319  Clay stone, gray, silty
319-323 Claysione, green, sitty
— 323-331 [ignite, black

= 331-340 Claystone, gray, silty
" 340-345  Lignite

345-358 Claystonz, gray, silty
358-365 Liznite. black

= 36500 No somples




Hole number—continued

W-10
Gamma Density Depth
_ T.C._2_ Range -100¢ps | T.C._2 Range _1Q0 cps 0
Lithology Recording specd 20 ft/inin Recording spechQ.ft/min ‘8’ 5
Logged depth _374fr SRR
- T 6o
o= 378 S
(Y SR S
= et IR i N didibugabend
L
450
-140
500
- —160
|
550
. —189
600
~650
=200
~700
F -220
750

35




1

|

Hole number W-10
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Resistivity

Sens. setting —30.MV__ Sens. setting .50
Recording speed 20_ft/minRecording speed 20 ft/min | &
Logged depth 374 ft __ Logged depth _374 ft.____ [
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__W-11 ___ Map: _Mammn_SE___ Date:_6.26.77_State: ___ND__ County:_Williams
Elev.:__2,165 ft Location: T. .Liis R.l0.0.W Sec.__11_, Tract:._dcc€ _ Drilled depth: _320ft  _

Measured: 719._&_’??1 2360 fi B¥k, Holesize: 4 %in. _ Air (J Water(§  Cored: Yes [J No (¥
Lignite beds: .146:152:191-194;255-264 .. . . . ..

Remarks' Note poor samples 194-320 : e

Lithology ) : ‘ Geophysical l()gﬁ

Recorded by: —Michael Camara Ceologxsnas rccorded by: _____Lechmer
Gamma Density

T.C._2_Range lQQ.cPs_ T.C. 2_ Range 100 cps [Depth
Recording speed20. ft/min | Recording speed 20 ft/mmin
Logged depth 319 ft | Logged depth _320 ft

Lithology

Feet
Meters

—~ 0- 4 Nosamples
4- 18 Till, yellowish-brown, silty, lignitic
~ 18- 26 Clay, vellowish-brown, silty
- 26- 29 Till, dark-yellowish-brown, sandy
29- 54 Till, dark-gray to black; with lenses of coarse.
grained sand

- 54- 56 Clay, dark-gray to black, silty
56- 70 Sand, dark-yellowish-brown, mediwm.grained to
- coarsegrained; lignite fragments common

— 70- 82 Gravel, dark-yellowish-brown; with lignitic
coarse grained sand, bouldcr at 70°

= 82-100 Sand, dark-yellowish-brown, medium-grained

- to coarse-grained, lignitic, pebbly

- 100-140 No samples

~ 140-145 Siltstone, olive-brown, sandy
145-155 Lignite
= 155-191 Claystone, light-gray, silty

- 191-194 Lignite
_ 194-223 Siltstone, light-gray, clayey

- 223-225 Lignite
225-243 Claystone, light-gray

~ 243-263 Siltstone, light-gray, sandy

— 263-266 Lignitc

266-277 Claystong, light-gray
= 277279 Siltstone, olive, clayey
— 279-292 Claystone, light-gray

— 292-317 Siltstone, light-gray, sandy

- 317-320 Claystoac, light-gray
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Hole No: ___W-12 Map:__Marmon SE __ Date: _6-25-77 State: _ND __ County:_ Williams

Elev.: 2,260 ft Location: T.155%, R.100%  Sec. _2__, Tract: _aaba___ Drilled depth: __360fc
Meuured:_ﬂ.ﬁ_g%, ﬁii&.gli Hole size: ___4%in. _Air [J Water 3  Cored: Yes (] No‘
Lignite beds: ._194:199: 250-254;322-331 _ . . _ . —

— e -

Remarks: . ‘ . A -

ithol Geophysical loga
:{l:c:,:ﬁ by: —Randall Reichert Geologist ¥ recorded by: Lechner

Gamma Density L
, T.C._2_Range 100 ¢ps |T.C. 2 Range 100 cps Pepth
Lithology Recording speed 20 ft/min Recording speed 20 ft/min

- O
Logged depth __ 339 ft | Logged depth 353ft é g

- 0- 62 Til, yel!&ﬁish-bxown, pebbly

- 62-103 Till, grayish-brown, pebbly

-~ 103-105 Gravel, grayish-brown, clayey, silty
105-108 Sand, yellowish-brown, clayey, silty
~ 108-115 Till, yellowish-brown, pebbly
=~ 115-133 Gravel, yellow to gray, medium grained to
coarse-grained
= 133-138 Gravel, yellow-brown, medium grained to
- coarse-grained, silty
138-140 Gravel, yellow to gray, medium grained to
- coarse-grained
140-160 Till, yellowish-brown, pebbly
~ 160-165 Till, yellowish-brown, pebbly, sandy
— 165-175 Gravel, yellow to gray, medium grained to
coarse-grained, sandy
— 175-180 Gravel, yellow to dark-gray, medium grained to
coarse-grained
180-190 Sand, yellowish-brown, medium grained
— 190-195 Gravel, gray, medium grained to coarse-grained
195-202 Lignite, black
= 202-237 Siltstone, olive, clayey

= 237-244 Lignite, black
— 244.253 Siltstone, gray, clayey

— 253-265 Siltstone, gray and yellow, clayey
— 265-309 Siltstone, gray, clayey

= 309-325 Lignite, black

== 325-350 Siltstone, gray, clayey

= 350-360 No samples




Hole number W-12

Sens. setting— 20 MV___ Sens. serting 30 |
Recording speed 20_ft/min/Recording speed 20 ft/min |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ _W-13 . Map:___Marmon SE Date:_ 6-25-77 State: _ND____ County: Williams

Elev.: 2,095 fr_ Location: T. 155§ , R.1I00 W, Sec._4___, Tract:. 2a2a ___ Drilled depth: __260 ft

E

FNL

EL .
Measured:30 ft K _80ft Wk, Holesize: _4%in.__ Air [J Water ®] Cored: Yes (] No

Lignite beds: . 132:138;.187-196; 253:260. .. . . e

Remarks: .

Lithology Geophysical ke s - -
Recorded by: — Randall Reichert Geologist;{; rccoEdZd by: .)g.___I:‘?_Chn,‘?E__. R
Gamma Density
. T.C..2_ Range 100 cps |T.C. 2_ Range 100cps. [Depth
Lithology Recording speedz_()_&/min Recording speed 20 ft/ min b
Logged depth 260 ft__| Logged depth _260 ft § é
— 0- 6 Till, brown, pebbly

6- 10
=~ 10- 20

20- 33
33- 36

-~ 36 43
43- 95

= 95-132

- 132137
137-140
140-145

— 145-164

-~ 164-175
- 175-176
176-182
182-184

- 184-193
193-227

= 227-243

= 243-250
= 250-260

Sand, light-brown, fine-grained, silty

Sand, light-brown, fine.grained to medium-grained,
coarsening downward

Sand, light-brown, medium.grained to coarse-
grained, slightly pebbly towards bottom

Sand, very light-yellowish-brown, medium-
grained

Gravel, light-yellowish-brown, small

Gravel, yellowish-brown, medium.grained to
coarse-grained

. R4 HITs Sew Y2l

1

S,

Claystone, light-gray

Lignite

Siltstone, tan

Claystone, light-eray
Siltstone, light-gray, clayey

Siltstone, light-gray, sandy

Lignite

Szndstone, light-gray, silty
Claystone, olive-gray
Lignite

QClaystone, olive-gray

Siltstone, light-gray

Claystoue, light-gray, silty

Lignite

41
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:_P1G Map: Hannover NE Date 7-22-77 State: _ ND County: _Mercer
Elev.:_2.023 ft  Location: T. 143x R84__ § Sec. 8 __, Tract: abbb___ Drilled depth: ___ZQQﬁ

TNL

Measured: __ 76 ft , 2,620 ftgx, Hole size: __4%in.  Air X] Water (]  Cored: Yes [ No P_‘]
Lignite beds: -J.4M__3:. 132-139; 165-168

— e

Remarks: . : .-
Lithology Geophysical l

A~ b « )gs
Recorded by: _Michael Camara Geologistgi' reccorded by: .. Techner . . _ ___

Gamma Density

T.C..2_Range 100cps |T.C. _2_ Range 100_ cps [Depth
Recording speed 20 ft/min | Recording speed 20ft/min

Logged depth __200 ft | Logged depth __200 ft

Lithology

Feet
Meters

-_ 0- 5 Till, yellowish-brown, sandy, pebbly
5- 13 Siltstone, yellowish-brown

= 13- 17 Sandstone, white

17- 20 Siltstone, brown

20- 22 Sandstone, dark-yellowish-brown

—  22- 25 Claystone, dark-yellowish-brown, silty
25- 26 Claystone, gray

= 26- 30 Claystone, black to very dark-gray

- 30- 45 No samples
45- 50 Lignite

— 50- 59 Claystone, dark-gray
59- 73 Siltstone, dark-gray, sandy

— 73- 80 Sandstone, gray, very fine grained to fine-grained

—~ 80- 84 Lignite

84- 95 Siltstone, dark-gray

95-125 Sandstons, light-gmy, very fine grained
- 125200 No simpis

_ = _______35_‘7”‘«‘3,...:; ,a-q./..n 0W~~

- - 250

- ~ -80
- -

- ~300

- _ —100

43
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__P2G __ Map:__ Hannover NW _Date:._7-21-77_State: __ND___ County:__ Oliver
Elev.: 2,075 ft Locanon T. _1_4_3_& R.84_ w Sec..6 __, Tract:..__bbbb_ Drilled depth: ____?50 fr

Measured: __20 ft ks:).x 60 fr_ FWL Hole size: __4%in. __ Air (X Water [J  Cored: Yes [J No (8
Lignite beds: 160-162; 170-172; 200-202; 204-207; 232-240

Remarks:

Lithology Yo Geophysical ‘ugs

Recorded by: —_ cemeeme —— —— Geologist No  recorded by: .. _ Lechner . __ .
Gamima Dcnsxty
thology T.C.—2_ Range. 100 0 cps |T.C. _2_ Range _100 cps ﬂ)epth
Lichology Recording speed 20f/min Recordm speed 20 ft/ min 4
g sp g sp -
Logged depth 250 ft__ | Logged depth _ 250 ft E g
— No samples

r__-;nu ;;/SZ:. Ao :’-.1

.- . —i00

- 45 350
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Hole No:— P3G __ Map: Stanton Date:__7-13-77State: __ND _ County:_Mercer

Elev.: 1,960 ft__ Locgnon. T. l.‘.'riﬂc, R.85_W, Sec. 22 Tracr: addd __ Drilled depch: ___ 600 fr
Measured: 2,600 ft_ zsi, & 200 fc im:. Hole size: __4%in.  Air [ Water Cored: Yes No [

Lignite beds: lQl-lQ.é;.lﬁJ;l 80; 196-200; 261-264; 273-277; 342-344; 400-402; 405-409; 471-473 __

Rt.m'nrks. ' Core hole P 3 GC was located 75 feet north of P 3 G; cored intervals were 98 to 103 168 to 178

thhok)gy and 198 to 202 feet; recovery was 19 feet. Geophysical logs :

Recorded by: MichaelCamara ~ __ Geologist %8 recorded by: . Lechner_ _
Gamma Density

T.C.2__ Range _].0.0_cps_ T.C. -2_ Range 100 cps |Depth

Recording speed 20 ft/min Recording speed 20 ft/min

Logged depth __600 ft | Logged depth __600 ft

Lithology

Feet
Meters

- 0- 7 Sand, yellowish-brown, very fine grained to
; fine-grained
- 7- 17 Till, yellowish-brown, sandy
— 17- 22 Sandstone, yellowish-brown, very fine grained
to fine-grained
-~ 22- 25 Siltstone, olive-brown
25- 27 Siltstone, light-gray
27- 39 Claystone, light-gray
~ 39- 43 Lignite
43- 46 Sandstone, dark-olive-brown, fine.grained
— 46- 50 Claystone, light-gray
50- 55 Sandstone, dark-olive-gray
=  §5- 56 Claystone, white
—  56- 67 Claystone, dark-gray
67- 68 Limestone, dark-gray
=  68- 73 C(laystone, gray
—~  73- 83 Sandstone, dark-gray, very fine grained to
fine-grained
=  83- 84 Lignite
—.  84- 85 Siltstone, dark-0live-gray
85- 90 Sandstone, dark-gray, very fine grained to
- ! fine-grained
-~ 90- 93 Silistone, dark-gray
93- 98 Claystone, gray
~ 98- 99 Siltstone, very dark brown
99-100 Lignite
= 100-102 Siltstone, light-gray
102-105 Lignite
105-109 Claystone, gray
- 109-110 Claystone, very light zray
110-115 Siltstone, gray, sandy
= 115-116 Limestone
— 116-132 Sandstone, gray, very fine grained to
fine-grained .
- 132-147 Siitstone, gray, sandy
147-152 Siltstone, olive-gray, clayey
152-153 Claystone, dark-brown
- 153-154 Lignite, brown
154-159 Claystone, olive-green
= 159-162 Claystone, dark-olive-gray
162-164 Claystone, dark-olive-brown
164-167 Lignite
- 167-168 Qlaystone, light-olive-gray
168-172 Lignite
172-178 Claystone, light-olive-gray
-~ 178-180 Siltstone, light-olive-gray
180-190 Sandstone, greenish-gray, very fine grained to
, finc-yrained
— 190-192 Lignite
192-198 Claystone, green
= 198-200 Siltstonc, green
200-201 Sandstone, green
201-205 Siltstone, olive-gray
-~ 205-207 Claystone, dark-brown
207-216 Claystone, light-gray
216-220 Siltstone, light-gray
~  220-221 Limestone
221-230 Siltstone, light-gray
= 230-250 Siltstone, greenish-gray

ll‘

il

I

L 999




Hole number—continued
P3G

Gamma Density Depth
T.C.2_ Range _100cps | T.C._2__Range _100 cps

Lithology Recording speed 28 _ft/min Recording speed 20ft/min g g
Logged depth 600 ft Logged depth_ 600 ft =2
_250-254 Sandstone, green, silty, very fine grained __:__f_:_ ;:__-'" 3
254-256 Lignite —_————— N

= 256-262 Siltstone, olive-gray, sandy
262-265 Sandstone, greenish-gray, very fine grained to
= fine-grained
. 265-267 Lignite
257-270 Sandstone, greenish-gray, very fine grained to
- fine-grained
270-275 Siltstone, gray, clayey
T275-283 Claystone, durk-olive-gray
-283-294 Claystone, very light gray
294-295 Lignite
= 295-299 No sampies
- 299-303 Claystone, very light-olive-gray
303-304 Sandstone, light-olive-gray, very fine grained
- 304-309 Siltstone, light-olive-gray, sandy
309 315 Sandstone, greenish-gray, very fine grained
~ 315-327 Siltstone, light-olivegray, sandy
- 327-330 Lignite
330-334 Silistone, light-olive-gray
-~ 334-335 Siltstone, light-brown
335-347 Siltstone, light-olive-gray, sandy
T 347-350 Sandstone, light-olive-gray, very fine grained
- 350-353 Claystone, light-greenish-gray
353-357 Lignite
—357-369 Claystone, dark-olive
~369-371 Lignite
371-380 Siltstone olive-gray, sandy
—380-381 Claystone, dark-olive-gray T —
_381-382 Lignite =
382-385 Claystone, dark-olive-gray =
.. 385-387 Siltstone, very dark brown 2
387-392 Lignite : ‘
392403 Claystone, dark-olive-gray iz ] =
o ——

403407 Claystone, dark-brown = = ——
407415 Sandstone, light-grecnish-gray, very fine grained T 530 EEE =T
—415416 Siltstone, very dark brown : T ] = ———
_416417 Lignite &
417445 Sandstone, olive-green, very fine grained, silty
— 445454 Claystone, very dark brown
__ 454455 Lignite
455462 Sandstone, olive-green, very fine grained
—~462463 Claystone, very dark brown ) L
463466 Liyinte ‘
—466-600 Sandstone, olivegreen, very fine grained to -
_ finegrained

) . ' %2800

—-180
-600

- 700

r —220

750

48



Hole number P3G
— U
Sp Resistivity Depth
Sens. setting — 20.MV___ [Sens. setting . 50____ @
Recording speed 20_ ft/minRecording speed 20ft/min | & &
Q
Logged depth 600 ft___ [Logged depth _600ft__ |u =
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Hole number—continued
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Hole No: P4G Map: Stanton _Date: _7-20-77 State: __ND County:__ Merger _ .

N
Elev.: 2,065 ft__ Location: T.144 3, R84 _W , Sec. .30, Tract: bebb __ Drilled depth: __ _ 240 fc
Measured: 1,584 ft %if:' 148 fr Fxﬁ.‘ Hole size: __4%in. _ Air (] Water3d Cored: Yes [] No [¥

Lignite beds: . 80-82;176-178;195-199; 233-238

—

Remarks: - .
Lithology ) ve Geophysical logs
Recorded by: _Michael Camara .-ee— Geologist ¥ rccorded by: . ___ Lechner

Gamma Density

T.C._2_ Range 100 cps |T.C. _2_ Range 100 cps [Depth
Recording speed 20 ft/min | Recording speed 20_ £t/ min
Logged depth 240 ft___| Logged depth __240 ft

Lithology

Feet
Meters

—~ 0 - 6 Sandstone, ycllow-brown, silty, pebbly
6 - 10 Lignite
— 10 - 17 Sandstone, light-grayish-brown, very fine
. grained
17 - 19  Siltstone, grayish-brown
- 19 - 19.5 Ironstone, concretion
19.5- 20  Claystone, orangish-brown
~ 20 - 21 |Lignite
~ 21 - 24 Siltstone, browish-gray
24 - 26 Siltstone, olive-gray, clayey
— 26 - 30 Claystone, light-gray
30 - 44 Claystone, .ightgray
— 44 - 47 Lignite
47 - 48 Claystone, dark-gray
48 - 50 Siltstone, green
~ 50 - 51 Sandstone, green, very fine grained to
fine-grained
51 - 56 Siltstone, greenish-gray, clayey
— 56 - 57 Claystone, gray
57 - 58 Claystone, dark-olive-gray
58 - 59 Lignite
— 59 - 65 Siltstone, green, clayey
65 - 70  Claystone, light-gtay, green
= 70 - 71 |Lignite
71 - 76  Sandstone, dark-greenish-gray, very fine
grained
— 76 - 77 Claystone, dark-gray
77 - 78 Lignite
= 78 - 81 Claystone, dark-gray
81 - 82 Lignite
82 - 83 Claystone, dark-gray
— 83 - 84 Lignite
84 - 93 Claystone, durk-gray
93 - 98 Sandstone, grecnish-gray, very fine grained
- 98 -110 Siltstone, gray
110- -125  Suandstune, greenish-gray, very fine grained
— 125 -149 Siltstone, gray, clayey
_ 149 . -150 Lignite
150 . -154  Cluystone, grayish-brown
- 154 -155 Lignite
155 -157 Cluystone. dark-brown
T 157 -160 Sandstone, brownish-gray, very fine grained
-~ 160. 163  Sandstone, greenish-gray, very fine grained

190 "o -

163 -165 Claystone, greenish-gray
= 165 -166 Siltstone, olive-gray -
. 166 -168  Sandstone, greenish-gray L
168 -170  Lignite
=170 -172 Claystone, olive-gray -
172- -191  Sandstone, greenish-gray, very fine grained,
- silty ~300
- 191 -193  Claystone, olive-gray -
193 -197  Lignite
=197 -204 Claystone, greenishgray -
.. 204 -228 Claystoa, gray, silty | —100
228 -230  Sundstone, light-greenish-gray, very fine
- grained -
230 -233  Claystone, olive-gray, silty
T 233 -236 Lignite ~350
- 236 -240 Clay, dark-eray L

-

51
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_ RPSG ___ Map: Hanr:xover NWK Date:. 7-12-77 State: __ND___County:__Oliver ___.__
Elev.:._2,105 ft__ Location: T.143 &, R..84.W, Sec. _18 _, Tract: bbbb___ Drilled depth: __240ft

Measured:_&lﬁ__:ggé, 426 B§L Holesize:  4%in._ Air (] Water X1 Cored: Yes [] No (X
Lignite beds: _96-99:163-168;181-188 _. .. . . . ...

Rernarks: _
Lithology ] . Geophysical logs
Recorded by: Michael Camara - Gcologist;&' recorded by: . Lechner -
Gamma Density
Lithol T.C..2_Range 100¢ps |T.C. _2_ Range 100 cps Depth
1thotogy Recording speed 20fmin | Recording speed 20ft/min

Logged depth ____ 240 ft | Logged depth ___ 240 fr_ § é

-— 0-- 6 Sandstone, yellowish-brown, very fine grained to
medium-grained
6- 8 Sandstone, brownish-gray, silty, very fine grained
- . to medium-grained
8- 11 Sandstone, yellowish-brown, very fine grained
= 11- 13 Siltstone, olive-brown, sandy
13- 24 Siltstone, olive-gray, sandy
24- 27 Claystone, yellowish-brown, silty
- 27- 29 Claystone, light-gray
29- 30 Sandstone, brown, very fine grained
— 30- 39 Siltstone, olive-brown, clayey
39- 40 Limestone, gray
— 40- 62 Siltstone, olive-brown, sandy
— 62- 67 Siltstone, olivegray, sandy
67- 79 Siltstune, gray, sandy
— 179- 86 Sandstone, light-gray, very fine grained to
- fine-grained
86- 88 Lignite
= 88- 90 Siltstone, very dark brown
— 90- 93 Claystone, greenish-gray
93- 95 Sandstone, greenish-gray, very fine grained to
- fine-grained
95- 97 Claystone, olive-green
97- 98 Siltstone, dark-brown, clayey
—~ 98-100 Lignite
100-107 Sandstone, light-gray, very fine grained to
fine-grained
_ 107-127 Sundstone, light-gray, very fine grained to
fineerained
— 127-159 Claystone, olive-gray, silty
159-163 Claystone, dark-gray
~ 163-170 Lignite
— 170-175 Siltstone, dark-gray, clayey
175-180 Sandstone, light-gray, very fine grained to
- fine-grained
__180-181 Siltstone, dark-gray, sandy
181-190 Lignite
— 190-230 Sandstone, clive-green, very fine grained to

fine-grained
- ~300
- . —I00
- 350
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Sens. setting —20.MV____ Sens. setting ... 50
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HoleNo: P6G . Map: Hannover NE Date:._7-23-77 State: _ND ___ County:__Oliver

Elev.: -2,110 ft_ _ Location: T.l_ilr;, R._&‘L&(, Sec._.8 ., Tract: .cccb_ . __ Drilled depth: _220fc
Measured: 398 ft _ }l%mi. A1 fe g%., Hole size: ___4%in. _ Aic (U] Water (8 Cored: Yes [] No K]
Lignite beds: ._87-89:147-151; 178-186 __

Remarks:

Lithology ves Geophysical logs
Recorded by: —Michael Camara ———Geologist s recorded by: .______Lechner... ____.

Gamma Density
T.C._2_ Range 100.cps__|T.C. 2_ Range 100cps [Depth
Recording speed 20ft/min | Recording speed 20_ft/min

LithOIOg}’ )
Logged depth 220 ft | Logged depth __220ft é 'é

- 0- 5 Siltstoue, grayish-brown, sandy
5- 17 Till, dark-yellowish-brown, siity
~ 17- 18 Siltstone, orangish-brown
18- 21 Siltstone, grayish-brown, clayey
21- 25 Claystone, dark-grayish-brown
~ 25- 2% Siltstone, white
29- 33 Claystone, olive-gray
~ 33- 46 Claystone, light-gray
—~ 46- 47 Lignite
47- 50 Siltstone, dark-brown
— 50- 55 Siltstone, grayish-green
55- 64 Siltstone, gray, sandy
— 64- 73 Claystone, gray
. 73- 74 Lignite
74- 77 Siltstone, lightgray
= 77- 80 Claystone, gray
~ 80- 89 Claystone, grayish-green
89- 90 Lignite
= 90- 95 Claystone, gray
— 95- 97 Sandstone, grayish-green, very fine grained to
fine-grained
— 97-100 Siitstone, gray
100-103 No samples
103-106 Siltstone, dark-gray, clayey
~ 106-116 Sandstone, greenish-gray, very fine grained to
fine-grained
— 116-124 Siitstone, gray, clayey
124-125 Sandstone, greenish-gray, very fine grained to
finegrained
-~ 125-147 Claystone, gray
147-150 Claystone, dark-gray
= 150-154 Lignite
— 154-162 Siltstone, grayish-green
162-166 Sandstone, greenish-gray, very fine grained
- 166-175 Claystone, gray
175-177 Siltstone, dark-brown
177-180 Sandstone, light-gray, very fine grained
— 180-181 Lignite
181-183 Siltstone, very dark brown
- 183-185 Siltstone, gray, sandy
185-190 Claystone, gray
190-193 Lignite
- 193-195 Claystone, dark-olivegray
195-197 Lignitc
197-200 Claystone, dark-olive-gray [~
— 200-204 Claystone, gray
204-205 Lignite

|
¥

g0 ==

= 205.220 Suandstone, gray, very finc grained to -

- finc-grained L.300

—— e

- 1. —i00
- =350

S5



SP
Sens. setting —. .20 MV__

Recording speed 20 ft/min
Logged depth _.220.ft __

———

Hole number P6G

Resistivity

Sens. setting — 2.
Recording speed 20 ft/min
Logged depth _220fc .

o

- T. ceeomoms
1

- r— - .‘r

Depth
a
g g
2
=
~0-0 |
-
50 |
l_ -20
~ |
! M
i
r i
=00 |
= :
L
|
- !
! —a0
=130
]
-
—206759
— !
~250 !
- —80
[}
—300
— 100
- i
—~350
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Hole No: _P7G _ Map:__ SC}M._SE Date: 8377 _State: _ ND___County:_ __ Mercer  ___

Elev.: _ 1,890 ft Locatxon T. 144 , R.84 ?Vx Sec._.32_, Tract:.__22ab _ Drilled depth: __ 500 v

Measured: 320 fr _ gsix 4 20 _ft, fedwts  Holesize: __4%in. _ Air [J Water ®  Cored: Yes [ No K]
Lignite beds: _107-109; 105, 136-138; 207-210; 238-242; 310-313

—

Remarks:

Lithology ) ve GC ophysical lot_ﬁ
Recorded by: _Michael Camara - —— . Geologist=% rccorded by: _____Lechner

Gamma Dcnsity
T.C._ 2 Range 100 ¢ps_|T.C. _2_ Range = 100 cps. Depth
Recording speed 20fYmin Recordmg speed ZQﬁ/ min

Lithology »
Logged depth 500 ft | Logged depth _ 500 fe 13 é
05

— 0- 7 Sand, yellowish-brown, very fine grained,
pebbly

- 7- 18 Till, yellowish-brown, sandy, pebbly

18- 20 Till, yellowish-brown, silty

20- 40 Nosamples

—  40- 45 Siltstone, light-olive-brown
45- 50 Sandstone, light-olive-brown, very fine grained
50- 51 Lignite
51- 60 Sandstone, light-olive-brown, very fine grained
60- 65 Claystone, light-gray; poor samples
- 65- 67 Lignite
67- 70 Siltstone, light-gray, sandy
- 70- 76 Sandstone, light-gray, very fine grained to
- fine-grained
76- 83 Claystone, light-gray
= 83- 84 Siltstone, gray
84- 94 Sandstone, gray, very fine grained to finegrained
94- 97 Siltstone, green, sandy
= 97-101 Sandstone, grayish-green, very fine grained to
fine-grained
101-106 Claystone, olive-gray
- 106-109 Lignite
109-110 Siltstone, olive-gray, sandy
= 110-118 Sandstone, light-greenish-gray, very fine grained
to fine-grained
118-125 Siltstone, light-brownish-gray
— 125-134 Sandstone, grayish-white, very fine grained
134-135 Lignite
= 135-143 Sandstone, gray, very fine grained
— 143-148 Siltstone, gray
148-150 Claystene, grayish-white
*= 150-154 Claystone, gray
154-155 Sandstone, gray, very fine grained, silty
155-159 Claystone, gray
— 159-160 Lignite
160-164 Siltstone, gray
= 164-201 Sandstone, gray, very fine grained
— 201-202 Claystone, grayish-white
202-203 Lignite
= 203-206 Sandstone, light-greenish-gray, very fine grained,
silty
206-210 Siltstone, light-brownishgray
— 210-215 Claystone, light-greenish-gray
215-220 Claystone, light-greenish-gray
= 220-227 Silistone, grecnish-gray
—  227-229 Siltstouc, brownishgray
229-230 Sandstonc, greenish-gray, very fine grained to
- finewrained
230-232 Lignite
232-239 Sandstone, green, very fine grained, silty
—  239-240 Lignite
240-245  Cluystone, light-gravish-brown
— 245-246 Sandstone, grayish-brown, very fine vramud
— 246-247 Siltstone, dark-gray
247-253  Sandstone, light-greenish-gray, very fine grained
- to finc-grained
253-254 Siltstone, durk-gray
254-255 Lignite




Hole number—continued

P7G
Gamma Density Depth
Lichal T.C.—2_Range100cps | T.C.__2 Range100cps »
b o) . . . .
ichology Recording speed 20 ft/min | Recording speed 20 f/min| & 2
3]
Logged depth___300ft | Logged depth_500fr | * =
- — —— ——— - - . { =y - W) oy 4' - -
253-263 Claystone, dark-olive-brown e t
263-266 Sandstone, grayishreen, very fine grained (o E_;:E::‘E‘f‘“f._:é
fine-grained = =330
266-278 Claystone, green e
278-280 Claystone, dark-gray o e ] ERTRT -120
280-284 Sandstone, greenish-gray, very fine grained, R = poD = 400
sitty [ s | St =A==
284-286 Claystone, daurk-olive-gray — " = >
286-295 Sandstone, light-greenish-gray, very fine grained, Pt e y20 5 T e e =
silty 5y
295-296 Siltstone, dark-gray SeLs
296-299 Claystone, dark-olive-brown
299-300 Lignite
300-340 Sandstone, grayish-green, very fine grained to

340-345
345-364

364-407
407409

409-420
420429
429432
432440
440490
490497
497-500

fine-grained

Siltstone, grayish-brown

Suandstone, grayish-green, very fine grained to
finegrained

Sandstune, grecnish-gray, very fine grained,
silty

Sandstone, grayish-green, very fine grained to
fine-grained

Claystone, grayisli-brown

Siltstone, gray, sandy

Sundstone, light-greenish-gray, silty
Siltstone, light-gray

Claystone, grayish-brown

Limestone, black

Claystone, grayishi-brown

-140

S Tnee s 0t

_QM oy

[ S " r—
=

T

58

L -180
- 600

~65Q
| —200

~ 700

- —220

750



P7G

Hole number

T
-
S sIPW | o
7] i
& BEREEE O o
i
T
e ||
- O
0__&0_
W Of |
P < |
gl
Zw8E
4.8 5 9! o
7. ] H
g 5 |
Rm‘m'm_ _
v O & .
c 9 . ty
o Y 0 _
- R R
g _w e
E ¢
Mqﬁf m
A= m
A]A i
30"
g....cw...ntm
Pn [« S
S.n o v
v 87T .
578 g |
do 8!
A 3

-80

T N S U S S S S B N A R

-

53



Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:.__P9G . _ Map: Smm’an Date: __7:24-77 State: _ND ___ County:__ Mercer _ _ ___
Elev.: ~1,925 ft Location: T. 14_4_& R.85_ W Sec. .24__, Tract:_bebb _ Drilled depth: _120 fr
Measured: -1.320_£Lw{=g)xe', _48 fr_ FWL Hole size: 4 %in._ Air X]  Water (] Cored: Yes [] No E(_J

Lignite beds: ..35:38:76:85,113-116 . .. . ... ... ... .

Remarks: . . .

Lithology ves Geophysical logs
Recorded by: - Geologist No  recorded by: .. Lechner . _
Gamma Density
Lithol T.C..2_Range _100.¢ps |T.C. _2_ Range J.OO_cps Depth
ithotogy Recording speed 20ft/min | Recording speed 20 ft/ min 4
Logged depth __12Q ft | Logged depth __120ft é g
- No sunples
- L e )
- ',“7\1177 13..‘._?5 /oaa,u/,.rc o :,.J‘d
- 20560
- B
- ~250
= — -80
- B
- ~300
- 1. —100
- ' 350
61



Hole number P9G

. e e mi e
Sp Restistivity Depth;
Sens. setting —..20 MV__ iSens. setting __..50____ "
Recording speed 20_ ft/minRecording speed20 fymin | ¢ 8
Q
Logged depth __ 120 ft__ Logged depth _120fc 12 2
P O S
|
- ~o-o !
|
- ~ {
1 L
- L— E
- 50|
N T -20
- L -.
4 - ,
4 L. .
- 00
R L
; 1
i —40
- .
- ~iso
. i o
3: :
- —205 €0
- -
! H
- -
|
- i -
- -~250
- — —80
. =
- ‘—'300
| r R
~ { - —lOu‘:
= i - é
= | ~350
K g ‘
: | -
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__1G______ Map: _S_tamon Date:_7-14-77 State: __ND___ County:__Mercer _ _ ____
Elev.: 1,845t Location: T. 1_:‘.LS: R. _85_w Sec. _8_., Tract: __dddd_Drilled depch: __100ft
Measured: 58 ft___ %, 86 fr _ L, Hole size: ___ 4 %in.__ Air (L] Water X]  Cored: Yes [] No §
Lignite:beds: . _33-37:75:79 ... . . D,

Remarks: .

Lithology ) Geophysical lubq
Recorded by:..MLEb.@QLQB__mEI’.a Geologist Xx  recorded by: .___ Lechmer . _ _ __

Gamma Density
T.C._2_ Range 100 cps_|T.C. _2_ Range 10Qcps [Depth
Recording speed 20t/min | Recording speed 20ft/min g
Logged depth 100 ft | Logged depth _97 ft § g

Lithology

- 0- 10 Sandstone, dark-brown, finegrained

—~ 10- 20 Sandstone, dark-brown, finegrained, pebbly

= 20- 32 Sandstone, light-gray, fine-grained to very
fine.grained
32- 33 Claystone, light-gray
-~ 33- 34 C(Claystone, white
34- 36 Lignite
= 36- 55 Claystone, lightgray
55- 58 Siltstone, light-gray
= 58- 59 Limestone, gray
59- 60 Claystone, lightgray
60~ 63 Lignite
— 63- 65 Siltstone, dark-brown
65- 67 Siltstone, olive-gray

67- 76 Sandstone, light-gray, very fine grained to
- fine-grained L - P -
76- 77 CQlaystone, olive S JL SR R L-ﬁ
=~ 77- 80 Lignite O — - ., J
—~ 80-'90 Claystone, greenish-gray __}’ R -J’J 2 77 "“% g "‘/ /7-T<- o. o---’ L
90-100 Siltstone, olive P ;
= —-40
- 150
= -
- 20560
- —
-  —
- - 250
- - -80
- -
- 300
- . —i00




Sp
Sens. setting 50 MV,

e S U S TN W T N N S NS T N [ O S T T SO S

Recording speed 20 ft/min
Logged depth 100 fr__

Hole number 1 g

—— i
Resistivity Depth;

Sens. setting _~_ 50 o

LRecordmg speed 20ft/min | » &
Logged depth .__LQQ_.& oS !
—— - v——— . . - ————— e+ —_——I
—0-0 !
o
{
i

T N | L1 i 1
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 2G Map: Star;::on ¥ Date:_7-19-77 State: County Mercer r
Elev.:_ 1,985 ft__ Location: T.1443, R.85_W, Sec. 28, Tract:ccdd Dnlkd depth: ___240ft

Measured: _48.ft_ 1809.011 fr FWe, Hole size: __4%in.__ Air (X Water (] Cored: Yes [J NOE
Lignite beds: ._116-121; 224-230

Remarks:

Lithology Geophysic: 1l lugs
Recorded by: : Geologist Ne recorded by: ____ Lechmer
Gamma Density
thol T.C..2_Range 100¢cps |T.C. _2_ Range 100 cps PePth
Lithology Recording speed 20 ftjmin Recording speed 20ft min 4
Logged depth __240 ft | Logged depth _ 240 ft E 25
= No samples
- —300
- =
- | —00
- =350

65



Hole number 2G

S —
SP Resistivity Depth
Sens. setting ... 20 MV__ Sens. setting —.—-5Q @
Recording speed 20 ft/minRecording speed 20 ft/min | 5 &
2]
| Logged depth —. 24Q fe__ [Logged depth _240.ft____ & =
o s e em—— o mo = e ——— R v e . e o - - . e - e e—— e, =
i oo |
- 50 |
7 " -20
- —j00 -
1 .
- - !
L
i m —a0
i 150
- -
- L
| - .
- 205762
! . i
! _
1 . i
- ~250 !
= L —-80:
- ¥ —
_ ; -
- ! ~300
y - |
. § -0,
1 ! .
: ' —350 -
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Hole No: __3G

Date:. 7-9-77___State: _

— Map:_EQ.ILCIark

_ND__ County:_.

Oliver

Elev.: 1,940 ft__Location: T. l‘ﬁi&, R. _8_3-\]5, Sec._.8__, Tract: addd __ Drilled depth: ___600 ftr_ . _

FNL

Measured: 2,511 ft_ gsix _SO_EL—;EG%.. Hole size: ___4%in. _ Air [[] WaterX] Cored: Yes (J No (X
Lignite beds: __47-50; 85-88; 158-160; 186-188; 242-244; 317-324

Remarks:

Lithology ] vee Ceophysical logs
Recorded by:__Michael Camara Geologist & recorded by: . ___Lechner

Gamma ) Density
T.C._2_Range 100.¢cps {T.C. _2_ Range 100 cps [Depth
Recording speed 20ftmin | Recording speed 20.ft/min

Lithology »
Logged depth __599 ft | Logged depth __594 ft é é

~ 0- 10 Siltstone, yellowish-brown, sandy, pebbly
10- 21 Till, dark-yellowish-brown, sandy
—~ 21- 22 C(laystone, dark-yellowish-brown
22- 23 Lignite, brown, soft
= 23- 24 C(laystone, grayish-olive
—~ 24- 25 Lignite, brown, soft
25- 28 Claystone, olive
- 28- 29 Sandstone, olive-gray, very fine grained, silty
29- 40 Siltstone, olive-brown, clayey
40- 45 Claystone, light-olive-brown
— 45- 47 Claystoae, gray
47- 50 Lignite
~ 5§0- 65 Siltstone, light-gray; poor samples
65- 71 Sandstone, light-gray, very fine grained to
fine-grained; poor samples
= 71- 78 Claystone, light-gray
78- 84 Claystone, light-green
84- 88 Lignite
— 88- 93 Cluystone, light-green
93- 94 Siltstone, light-gray
94- 95 Lignite
— 95- 93 Claystone, dark-brown
98-103 Siltstone, light-gray, clayey
~ 103-109 Sandstone, light-gray, very fine grained to
fine-grained
109-121 Siltstone, light-gray, clayey
- 121-122 Siltstone, light-green
122-132 Claystone, gray
= 132-135 Siltstone, gray, sandy
135-137 Claystone, gray
137-142 Claystone, dark-gray
— 142-145 Claystone, olive-gray
145-150 Claystone, very dark-grayish-green
150-153 Siltstone, gray, sandy .
153-155 Suundstone, light-gray, very fine grained to
fine-grained
— 155-157 Siltstone, olive-gray
157-159 Lignite
159-163 Siltstone, light-greenish-gray
— 163-166 Lignite
166-170 Siitstone, dark-olive, sandy
= 170-177 Sandstone, light-gray, very fine grained to
- finc-grained
177-182 Claystoue, gray
~ 182-186 Claystone. durk-olive-griuy
186-189 Lignite
189-192 Siltstone, very dark brown
— 192-197 Siltstone, green, clayey
197-205 Siltstone, dark-gray
205-216 Siltstonc, olive-gray
— 216-217 Claystone, very dark brown
217-218 Claystone, white
— 218-223 Claystone, very dark brown
223-225 Lignite
225-227 Siltstone, light-olive-gray
= 227-232 Claystonc, green
232-240 Sandstone, light-brownish<ray, silty, very
fine grained

~ 240-242 Sandstune, dark-brown e un

242-244 Siltstone, dark-brown 67



Hole number--continued

3G

244-246
246-247
247-248
248-251
251-256
256-282
282-288

288-291
291-292
292-300
300-312
312-315
315-318
318-321
321-325
325-328
328-342

342-344
344-374

374-378
378400

400428
423-464

464-508
508-520

220600

Gamina Density Depth
ol T.C._2 Range 100 cps | T.C._2 Range 100 cpq »
Lichology Recording speed 20 ft/min Recording spechQ_f!/min o %
o
Logged depth___599 fr | Logged depth_504 £ = =2
Lignite e = e
Claystone, dark-gray == 3=
Lignite -
Sandstone, light-gray, silty, very fine grained - —-120
Claystone, white -2
Claystone, very dark-grayish-brown % 400
Sandstone, light-gray, finegrained to very ==y
fine grained == = s
Claystone, dark-brown e
Claystone, green P o ]
Clavstone, olive-green — 1"
Siltstone, olive-gray, sandy =L ‘
Sandstone, olive-brown .>—é, —
Claystone, dark-olive-gray, silty ~ 450
Lignite = .,_:; —140
Siltstone, olive-gray, sandy -
Lignite e e
Sandstone, lightgreen, fine.grained to very —
fine grained 5
Claystone, dark-brown —
Sandstone, light-green, fine.grained to very 22
fincegrained e o 500
Siltstone, dark-brown Bl mretvton
Sandstone, light-green, fine.grained to very s
fine grained = =X L —180
Siltstone, gray e =
Sundstone, light-green, finegrained to very o
fine grained < —oI X
Claystone, olive-brown, silty . —= e
Sandstone, olive-green, very fine grained to — =1 = Ssbl —— e—=—=R550
finc-grained = p t L=
Siltstone, dark-gray, clayey E -
E=:
= 180
+6060
~65
65900
L
~ 700
- ~-220
750

48
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Hole number—continued

3G
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Sens. setting 20 MV___

Recording speed
Logged depth 399 ft _
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IOEU KSR DTSNV I ULV LVUUIUAL JUILVY L]

Hole No:._ 4G Map: _Fort Slark — Date: _7-10-77 State: __ND __ County:_ Oliver __
Elev.:_2.010 ft__ Location: T. 143g, R.83_w, Sec. 18, Tract:. __abbb_ Drilled depth: 160 fr

FNL T T T T

EL . : .
Measured: 300 ft__ Rsix _%.599_ft§wx. Hole size: __4%in. _ Air [[]  Water X]  Cored: Yes [ ] No X
Lignite beds: .__30-34;100-102; 133-135 . . . . _. . .. -

- . ——

Remarks: e
LitholOgy Yeu (:(‘Ophysil‘ill ]ugs
RecordCd by: ; eL e e e GCO]OgiSt NX l’ccordcd by: 4‘__-_*I:ech‘r¥§£_. o

Gamma Density
T.C...2_ Range 100 ¢cps |T.C. _2_ Range 100 cps [Depth
Recording speed 20ft/min Recording speed 20.ft/ min

Litholog »
Logged depth __160ft | Logged depth __159ft | 8 §
, i,

—~ 0- 10 Sandstone, ycllowish-brown, very fine grained to
coarse-grained
= 10- 17 Sandstone, dark-yellowish-brown, silty
_ 17- 20 Sandstone, olive-brown, very fine grained to
fine-grained
— 20- 21 Claystone, orange-brown
21- 25 Siltstone, dark-olive-brown
T 25- 26 Siltstone, olive-gray
— 26- 27 Lignite
27- 30 Claystone, olive-gray
— 30-160 No samples, lost circulation

- -250
- - —80
- L

- ~300
- b

- | —100
- 350

71



Hole number 4G

- . S —
Resistivity

Sens. setting —20.MV.____ Sens. setting =1 R

Recording speed 20 ft/minRecording speed 20ft/min

Logged depth _ 160 ft. _{Logged depch ___.160.fc_
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Hole No:__56G

Elev.: _

Measured: _168 ft__

Lignite beds: .-_‘.1.8.;5_53.22.:24; 123-126 _

Remarks:
Lithology

Recorded by:.

NORTH DAKOTA GEOLOGICAL SURVEY

__Randall Reichert

. Yes
Geologist #x

Geophysical lup
recorded by:

_Lechner_

— Map: Fort Clark ____ Date: _7-7-77 _State: ND____ County:_ Oliver
_2,004 ft Location: T. 1__1;8& R..8.3_W Sec..22_, Tract: bbbb. _ Drilled depth: _180f¢
KoL , 30 fr__ F\% _4%in.__ Air (] water®]  Cored: Yes [] No K]

Lithology

Gamma

T.C.—2_Range 100 cps_
Recording speed 20 f/min

Logged depth __180.ft

Density

T.C. 2 Range 1.00_95
Recording speed 2Q. ft/ min

Logged depth __180 fc E

- 0

5

5- 28
- 28- 36
— 36- 38
38- 40

- 40-
43-
46-

-  55-
57-

- 58

64-

67-

- 70-

73-

75-

-~ 78

43
46
b
57
58
64
67
70
73
75
78
89

89- 91
= 91-115
- 115-117
117-124
- 124-128
128-138
138-144
~ 144-157
157-160
- 160-168
168-173
173-180

Sand, yellowish-gray silty, limey
Tilt, yellowish-gray, pebbly, limey
Siltstone, gray, sandy, limey
Claystone, gray, silty, limey
Sandstone, green, silty, limey
Claystone, gray, silty, limey
Claystone, brown, silty, limey
Lignite, black

Claystone, gray, silty

Lignite, black

Claystone, gray, silty

Siftstone, green, sandy

Lignite, black

Claystone, gray, silty

Sandstone, green, silty, limey
Siltstone, green, sandy
Claystone, gray, silty, limey
Lignite, black

Claystone, gray, silty

Siltstone, green, sandy
Claystone, green, silty

Lignite, black

Claystone, gray, silty, limey
Claystone, brown, silty
Sandstone, gray, silty, limey
Claystone, gray, silty

Sandstone, greenish-gray, siity, limey
Liniestone, gray

Claystone, green, silty

I ——
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5G

Hole number

L1

Y NS

§ R |

1

!

0 S DU (N U YU W YO . |

SP
Sens. sctting .— . S50 MY

Recording speed 20 ft/min
Logged depth ._.. 180 fr _

e e — -

Resistivity

Sens. setting — 50 ____
Recording speed 20 ft/min
Logged depth .- 180 ft.__
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__6G __ ___ Map:_Fort Clark Date:.7-8-77 __ State: __ND___ County:___Oliver
Elev.: 2,075 ft__ Location: T. Jﬁis R.83_W, Sec._20_, Tract:.__cbbb_ Drilled depth: _220fc
Measurcd:_.LQQl&% 36 ft_ FWL, Hole size: _ 4 %in. __ Air [[] Water [§  Cored: Yes [] No (¥
Lignite beds: . _67-72:99:106; 110-112; 127-129; 157-159; 194-196___

Remarks:

Lithology Geophysical l"t-v‘
Recorded by:_.}lélf_‘.dal.l. Reichert e mreene o= — Geologist x&  recorded by: . __Lechner
Gamma Density

e oloey T.C._2_Range 100 0 cps |T.C. 2 Range 1( 100 cps |Depth

Lithology Recording speed 20 ft/min Recording speed 2Q ft/min z

Logged depth _ 220 ft | Logged depth _ 214 ft E %

- 0- 10 Sand, yellow, fine-grained to medium-grained, ST e L T - - - 0 =0
pebbly i_ e “"‘::_-—:———’-

- 10- 47 Till, yellow, pebbly

=~ 47- 57 Claystone, ycllow, silty, limey

—  57- 67 Sundstone, gray, silty, limey

— 67- 72 Lignite, black

~  72- 88 Claystone, gray, silty

=  88- 93 Claystone, gray, silty, limey

= 93- 95 Limestone, gray

95- 97 Siltstone, gray, clayey, limey

97-1C8 Lignite, black

— 108-113 Claystone, olive, silty

113-115 Lignite, black

115-117 Siltstone, olive, clavey

— 117-130 Sandstone, gray, silty
130-132 Sandstone, gray, silty, limey
132-134 Lignite, black

-~ 134-137 Siitstone, gray, sandy
137-140 Claystone, green, silty

— 140-153 Claystone, gray, silty, limey

153-156 Limestone, gray

156-159 Claystone, gray, silty

— 159-160 Lignite, bluck
160-186 Claystone, gray, silty

— 186-187 Limestone, gray

— 187-196 Claystone, gray, silty, limey
196-197 Lignite, black

— 197202 Claystone, gray, silty
202-207 Claystone, green, silty, limey

— 207-215 Claystone, brown, silty

. 215-220 Sandstone, green, silty

- L. —I100

- 75 ~380
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Resistivity

Sens. setting -.20 MV___ Sens. setting 50
Recording speed 20 ft/minRecording speed 20.&/ min
! Logged depth — 220 ft__ |Logged depth 220

6G

v e e e

- e —— -

~100,



NUKTH DAKUTA GEOLOGICAL SURVEY

Hole No: ___71G — Map: Stag;on Date:._7-14-77_State: _ ND —County: ___ Mercer L
Elev.: ~1,945 ft _ Location: T.144%, R. 85_w ,Sec..20 |, Tract: ._aaad__ Drilled depth: 200 fe

FNL EL : LA L S
Measured: 448 ft__ _32-ft__:gm.. Hole size: ___4%in._ Air [[] Water 8] Cored: Yes [] No (¥

Lignite beds: .. 1.63.;1:7.L 176-180

Rcrmrks - .
Lithology Ya Geophysical lup
Recorded by: —_ Michael Camara Geologistxo  rccorded by: .____TLechmer' = _
Gamma Dcnsity
T.C._2__Range 100 cps{T.C. _2 Range 100_CRS_ fPepth

Lithology Recording speed 20 ft/min Recordmg speed 20 £t/ min

Logged depth __200 ft | Logged depth _200fc |3 é
<8

- 0- 6 Sand, yellowish-brown, fine.grained
6- 21 Till, dark-yellowish-brown, sandy

21- 30 Till, dark-olive-brown, sandy, lignitic

30- 63 Till, very dark gray, sandy, lignitic

63- 70 Till, very dark gray, sandy, lignitic; lenses of
- coarse gravel
70- 81 Gravel, dark-gray, coarse, sandy

81- 84 Lignite

=  84- 95 Sandstone, gray, very fine grained
-~ 95-105 Siltstone, gray

105-108 Claystone, gray
— 108-115 Siltstone, durk-olive-green
- 115-124 Siltstone, dark-gray

124-132 Sandstone, olive-gray, very fine grained to
- finerained
132-140 Siltstone, dark-gray

140-156 Sandstone, gray, silty, very fine grained

156-162 Sandstone, gray, very fine grained

162-165 Siltstone, gray
= 165-167 Sandstone, gray, very fine grained
167-170 Lignite
170-174 Claystone, olive-gray
~ 174-181 Lignite
181-191 Siltstone, olive, clayey
191-200 Siltstone, olive-gray

- - 250
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Hole number 7 g

SP L Resistivity
Sens. setting 20 MV___Sens. setring ——.50____
| Recording speed .20 ft/ minLRccording speed 20 ft/min

| Logged depth _20Q.fr. __ Logged depth ..200 fr...__
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HoleNo:__8G . Map:
Elev.: .. 1,915 ft___ Locanon T. 1_4i;s(,
Measured: _57 fr FSL 153 fr r\%‘%

Lignite beds: ._34-39; 73-78; 125-132; 150-154

Remarks:

..&5_W Sec. 28 _ |, Tract: __cccc __ Drilled depth: 200 ft . _

NORTH DAKOTA GEOLOGICAL SURVEY

Date: _7-:20-77 State: __ND___ County:__Mercer

4%in. _ Air (] Water[X] Cored: Yes [] No X

Lithology o Geophysical logs
Recorded by: . .. Geologist Nk recorded by: ___._ Lechner . .
Gamma Density
Litholog T.C..2_Range 100¢ps [T.C. _2_ Range 100 cps. Depth
ithology Recording speed ZQ&/mm Recording speed 2Q ft/ min g
Logged depth ___200ft Logged depth __200 fr L&’: g
— No samples
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SP

Sens. setting — .20 MM__
Recording speed 20 ft/min
| Logged depth _ 200 fr._

Sens. setting
Recording speed 20 ft/min
Logged depth — 200.fr

Resistivity
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UM N VANV IA ULULUGIVAL DURYRIT

Hole No:___9G_____ Map:__Hannover NW__ Date: _7-12-77 State: ._ND___ County:_ Oliver

Elev.: ._2,065 ft __ Location: T. 1;43_2{ , R.85 W . Sec. .14 Tract: baaa  _ Drilled depth: _220fc
Measured: 78 ft __ xL2.565 fr WL, Hole size: ___4%in._ Air [  Water J  Cored: Yes [J No X

Lignite beds: . _137-140; 164-173; 208-217 _

Rermarks:

Lithology ) ver Geophysical logs
Recorded by: Randall Reichert ~—-—Geologist 3 recorded by: ... Techner .. ___

Gamma Density b
epth

T.C..-2_Range 100.¢cps |T.C. _2_ Range 100 cps
Recording speed 20ft/min | Recording speed 20ft/min

Logged depth __ 220 ft | Logged depth __220 ft

Lithology

Fect
Meters

- 0- 10 Sand, yellow, pebbly

—~ 10~ 15 Till, yellow, pebbly
15- 16 Lignite, black
= 16- 23 Siltstone, white, clayey
—  23- 32 C(laystone, green, silty
32- 35 Claystone, orange, silty
~ 35- 37 Claystone, olive, silty
37- 40 Claystone, sray
40- 45 Claystone, dark-gray
45- 50 Siitstone, gray, claycy
50- 77 Sandstone, gray, silty, fine-graincd to
- medium-grained
77- 78 Sandstone, white, limey
=  78- 95 Sandstone, gray-green, silty
— 95-108 Claystone, gray

- 108-112 Siltstone, gray, clayey, sandy
— 112-132 Claystone, gray, silty

— 132-133 Claystone, brown, silty
133-139 Claystone, gray, silty
139-142 Lignite, black

-~ 142-167 C(laystone, gray, silty

- 167-172 Lignite

= 172-177 Claystone, yellowish-gray, silty
177-180 Claystone, gray

180-184 Sandstone, gray, silty, fine-grained
- 184-202 Siltstone, gray, silty

= 202-211 Claystone, gray, silty

= 211-217 Lignite, black
217-220 Claystone, gray, silty

- ]1




Hole number ¢ G

Sp
Sens. setting 10MVo

Recording speed 20 ft/ min
| Logged depth 220 fr

i

Sens. setting !
Recording speed 20 ft/min
Logged depth 220 ft.__
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 10G
Elev.: 2,030 Lccatxon T. 1_}_3: R._3A_W Sec._ 18 _, Tract:.

Map: __Hannover NW__ Date: 7-12:77 _ State: _ND___ County:_OQliver
cdde __Drilled depth: ____180ft

Measured: 24t Tar. 2,195 fWE  Hole size: ___4%in. _ Air (]  Water K Cored: Yes [ No (X
Lignite beds: .. _— - - e . .
Remarks: -
Lithology i Geophysical loys
Recorded by: Randall Reichert - Geologist ' recorded by: Lechner
Gamma Density L)
i T.C._2_Range 100cps |T.C. _2_ Range 100 cps [Depth
Lithology Recording speed 20 ft/min | Recording speed 20 ft)min 2
Logged depth 174 fr | Logged depth __174 ft___ E g
= 0- 5 Sand, yellow, finegrained to coarse-grained, I
_ pebbly T
5- 10 Till, yellow, pebbly i:_' K
~ 10- 12 Gravel, yellow, finc.grained to coarse-grained o

12- 15 Sand, yellow, finegrained to medium-grained,
silty

Gravel, ‘,ellowxsh-cmy, medium-grained to
coarse-grained

Gravel, gray, sandy, fine-grained to coarse-grained
Sand, gray, pebbly

Sand, gray, silty

.15- 30

~ 30- 40
40- 46
~ 46115

— 115-138 Gravel, gray, fine-grained to coarse-grained

— 138-141
= 141-180

Lignite, black

Sandstone, gray, fine-grained to coarse-grained,
pebbly

t
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Hole number 10G
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b e emmm = e e cmaweme el e e e e Ce e e s -

SP Resistivity
Sens. setting — . .20 MV_ |Sens. setting
Recording speed 20 ft/ minRecording speed -2%t/min

Logged depth . 174 ft__ [Logged depth 174 fr__
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NORTH DAKOTA GEOLOGICAL SURVEY
116

Hole No: Map:__Hannover NE__ Date: _7-9-77 _Stae:

ND

County:___ Oliver

Elev.:.. 2,019 ft __Location: T. .lié_gz. R..84 W ,Sec._.24_ Tract:. _daaa _ Drilled depth: ___160ft  _ _
Measured: 2,620 ft g?%, 90 ft__ gx‘ix Hole size: 4%in._ Air [[] Water K] Cored: Yes [J] No X]

Lignite beds: ._27-34;70-72;95-97; 128-131

Remarks: - .

Lithology _ ve Geophysical logs

Recorded by: _Michael Camara - -—-——Geologist xx recorded by: .____ Lechner . . _ ___
Gamma Density

T.C._2__ Range 100 cps
Recording speed 20 ft/min
Logged depth 160 ft

Lithology

T.C. 2_ Range 100 cps
Recording speed 20t/ min

Logged depth __ 160 ft

- 0

- 10-

12-
- 17-
22-
27-
- 33.
41-
42-
5t-

- 71-

10

12
17

22,

27
33
41
42
51
n

73

73- 76
- 76- 85

85- 90
90- 93
— 93-97
97- 98
98-100
~ 100-107

107-113
= 113-114

~ 114129
~ 129131
131-134
— 134138
_ 138-140
140-146
- 146-149
_ 149-156
156-160

Silt, olive-brown, sandy

Siit, olive-brown, pebbly, sandy

Siltstone, olive-brown

Sandstone, dark-olive-brown, fine.grained
Claystone, dark-brown

Lignite

Claystone, dark-gray, silty

Lignite

Siltstonc, dark-gray, clayey

Sandstone, light-gray, fine-grained to very fine

- grained

Lignite

Claystone, dark-gray, silty
Sandstone, light-gray, fine-grained to very fine
grained

Sandstone, green, silty
Siltstone, grecen, clayey
Claystone, olivegray

Lignite

Siltstone, dark-green, clayey
Claystone, dark-gray
Siltstune, dark-gray
Sandstone, light-gray, fine-grained to very fine
grained

Siltstone, dark-gray
Claystone, dark-brown
Lignite

Siltstone, olive-gray

Lignite

Sandstone, dark-olive-brown
Sandstone, gray, silty
Siltstone, gray

Siltstone, gray, sandy
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SP
Sens. setting 20 MV_ __

Recording speed _20 ft/min
Logged depth ... 160 fo__

R

Hole number

Resistivity

Sens. setting — 3

Recording speed 20 ft/min

Logged depth ... 160 ft _
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:—_12G _ __ Map:__FortClark _ Date: 7-8:77 State: _ND__ County:___ Oliver
Elev.: - 1,937 ft__ Location: T. .1_4.3_g<, R.83_W . Sec.. 10, Tract: _abcb _ Drilled depth: _140ft

Measured: 825 ft__ Egl[i Z.i’fS_Q_f;t;'cE‘!%:Lt'.. Hole size:

4%in. _ Air (] Water (¥ Cored: Yes [] No X
Lignitebeds: — .. . . _ ] e

Remarks: L

Lichology o Geophysical logs
Rccordg:)l by: _Randall Reichert Geologist =& recorded by: _____ Lechner
Gamma Density

Lithology

T.C._2_ Range 100 cps
Recording speed AZ.Of‘/min
Logged depth 140 fr

T.C. _2_ Range 100 cps
Recording speed 20 ft/min

Logged depth __140 ft

— 0- 12 Sand, ycllow, fine-grained to coarse-grained,
pebbly, silty

12- 17 Till, yellow, pebbly

— 17- 30 Sand, yellow, fine.grained to medium-grained,
silty

= 30- 37 Guravel, ycllow, fine-grained to coarse-grained

_ 37- 40 Sand, yellow, fine-grained to coarse-grained,
pebbly

- 40- 61 CQlaystone, green, silty

— 61- 62 Lignite, black
62- 83 Claystone, olive, silty, limey

= 83- 90 Cluystone, green, sitly
-~ 90-140 No samples
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Hole number 12G
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SP
Sens. setting .~ 50MV__

b o e -

- T
Resistivity Depth

Sens. setting 0 » t

Recording speed 20 ft/minRecording speed 20ft/min | g g
Logged depth — 140 ft__ |Logged depth .. 140f | @ = E
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __13G Map: ....;L&&Lcr NE___. Date: _7-22-77 State: __ND ___ County:__ Ol<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>